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METHOD OF CHAMBER CLEANING IN 
MOCVD APPLICATION 

This is a request for ?ling a continuation of application 
Ser. No. 08/081,173 ?led on Jun. 22, 1993now US. Pat. No. 
5,464,301. 

FIELD OF THE INVENTION 

The invention relates to semiconductor fabrication 
processes, and more particularly to a method for cleaning a 
chamber used during a metal oxide chemical vapor deposi 
tion. 

BACKGROUND OF THE INVENTION 

Highly conformal titanium nitride (TiN) ?lms can be 
obtained using a low temperature metal organic chemical 
vapor deposition (MOCVD). MOCVD is well known to 
those sldlled in the art. The MOCVD produces a tetralcis 
dimethyl amino titanium (TDMAT) residue on the chamber 
walls and other internal parts, such as shower heads, that 
must be removed following the MOCVD of TiN. The 
chamber is typically cleaned with NF3 plasma after the TiN 
?lm has been formed. Due to the hydrocarbons inherent in 
the TDMAT residue repeated cleaning with NF3 plasma 
creates a polymer byproduct which builds up on the chamber 
walls and other internal parts. The creation of the polymer 
byproduct results during the ?uorination of hydrocarbons in 
the TDMAT. It is di?icult to remove the polymer byproduct 
from the chamber walls and shower heads. 

OBJECTS OF THE INVENTION 

An object of the invention is minimizing of polymer build 
up on chamber walls and other internal parts. 

SUMMARY OF THE INVENTION 

‘The invention is a process which minimizes byproduct 
formation on the walls of a work chamber during chamber 
cleaning. The process alters the chemical make up of a 
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residue produced during a fabrication process. A reactive 40 
species is injected into the chamber. The reactive species 
reacts with the residue to form a gas and a ?lm. The gas 
contains an organic substance formerly found in the residue. 
The gas is removed form the chamber, thereby decreasing 
the amount of organic substance found in the chamber. The 
?lm is easily removed from the chamber using a plasma 
etch. Since the amount of organic substance has been 
reduced the formation of undesired byproducts on the cham 
ber walls and other internal parts during the plasma etch is 
minimized. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In a preferred embodiment the invention provides a 
process which prevents a polymer build up on chamber 
walls and other internal parts, such as shower heads, during 
the removal of a tetrakis dimethyl amino titanium (T DMAT ) 
residue formed thereon during a metal organic chemical 
vapor deposition .(MOCV D) process. 
The method of the invention is preceded by a MOCVD of 

TiN. The MOCV D uses a metal organic precursor diluted by 
a gas such as N2, or Ar. ATDMAT residue is formed on the 
chamber walls and other internal parts during the MOCVD 
of the TiN. 

Following the MOCVD the chamber is ?ooded with a 
reactive species, in this case ammonia. TDMKI‘ and ammo 
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nia are highly reactive. A gaseous methylamine radical 
which is present in the TiN is replaced by N from the 
ammonia. The gaseous methylamine radical, which contains 
much of the organic substances, such as carbons or 
hydrocarbons. originally present in the TDMAT‘, is then 
pumped from the chamber. 

During the reaction the ammonia converts the TDMAT 
residue on the chamber walls to a ?lm of TiCxNy at 
temperatures as low as room temperature. The carbon con 
tent of the TiOrNy ?lm is less than 1 C per Ti atom, half of 
which is bonded to Ti. In comparison, a molecule of 
TDMAT contains 8 carbon atoms and 1 Ti atom. There is 
even a higher number of carbon atoms in a molecule of 
tetrakis diethyl amino titanium (TDEAT) or other com 
pounds formed during MOCVD. Thus the process has 
reduced the number of carbon atoms in the TiQrNy ?lm now 
present on the chamber walls and other internal parts from 
the number of carbon atoms present in the TDMAT residue 
formerly present on the chamber walls and other internal 
parts. 

Since the TiCxNy ?lm has less carbon molecules than the 
TDMAT residue, the ?lm can be removed with a NF3 
plasma clean without producing as much polymer byprod 
uct. During the plasma clean, NF3 plasma is introduced into 
the chamber. The plasma etches the TiQrNy from the walls 
and other internal parts, and the NF3 plasma and the TiCxNy 
and is then pumped from the chamber. A typical plasma 
clean is performed with 150 sccm of NF3 ?ow to maintain 
0.5 Torr pressure and at 150 W of r.f. plasma. 

Although the invention has been described in terms of a 
chamber cleaning process performed subsequent to a 
MOCVD, the method has utility where a residue must be 
removed from a chamber without producing a byproduct 
Accordingly the invention should be read as limited only by 
the claims. 
What is claimed is: 
1. A method for removing tetrakis dimethyl amino tita 

nium ?lm from a chemical vapor deposition (CVD) 
chamber, comprising the following steps: 

a) introducing ammonia into the CVD chamber to a 
degree su?icient to form a TiCXNy ?lm in the CV D 
chamber with tetrakis dimethyl amino titanium and to 
release a gas radical having a substance containing 
carbon from said tetralcis dimethyl amino titanium; 

b) removing said gas radical from the CV D chamber; 
c) exciting a plasma in the CVD chamber; and 
d) removing said TiOrNy ?lm and said plasma from the 
CV D chamber. 

2. A method for operating a CV D chamber, comprising 
the following steps: 

a) positioning a structure in the CVD chamber; 
b) injecting a metal organic precursor into the CV D 

chamber under conditions selected to initiate deposi 
tion of a selected material on said structure, said 
deposition step leaving a ?rst residue containing carbon 
in said CVD chamber; 

c) depositing the selected material overlying the structure; 
d) removing the structure from the CVD chamber; 
e) injecting ammonia into the CV D chamber. said ammo 

nia chemically combining with said ?rst residue to 
create a second residue containing less carbon than said 
?rst residue; and 

f) removing said second residue from the CV D chamber. 
3. Amethod of operating a CVD chamber, comprising the 

following steps: 
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a) positioning a structure in the CV D chamber; 
b) injecting a metal organic precursor into the CVD 

chamber under conditions selected to initiate deposi 
tion of a selected material on said structure, said 
deposition step leaving a ?rst residue containing carbon 
in said CVD chamber; 

c) depositing the selected material overlying the structure; 
d) removing the structure from the CVD chamber; 
e) injecting a reactive species into the CV D chamber, said 

reactive species chemically combining with said ?rst 
residue to create a second residue which contains less 
carbon than said ?rst residue; and 

f) removing said second residue from the CV D chamber. 
4. A method for cleaning a chemical vapor deposition 

(CV D) chamber, comprising the following steps: 
a) depositing a deposition ?lm on a semiconductor struc 

ture in the CV D chamber using chemical vapor depo 
sition; 

b) forming a compound containing carbon during said 
step of depositing on an internal portion of the CVD 
chamber; 

c) removing the semiconductor structure from the CV D 
chamber; 

d) injecting a reactive species into the CV D chamber; 
e) reacting the reactive species and the compound to form 

a gas containing carbon in the CVD chamber and to 
form a residue ?lm containing carbon in the CVD 
chamber; 

f) removing the gas containing carbon from the CVD 
chamber; - 
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g) creating a plasma in the CVD chamber; 
h) reacting the plasma and the residue ?lm; and 
i) removing the residue ?lm from the CV D chamber. 
5. A method for removing a ?rst residue containing carbon 

from a chemical vapor deposition (CVD) chamber in which 
the ?rst residue was created during a chemical vapor 
deposition, comprising: 

a) introducing a reactive species into the CVD chamber to 
a degree sufficient to form a ?lm with the ?rst residue 
and to form a gas radical containing carbon; 

b) removing the gas radical from the CVD chamber; 
c) exciting plasma in the CV D chamber to create a second 

residue from the ?rst residue; and 

d) removing said second residue from the CV D chamber. 
6. A method for reducing the formation of a byproduct 

during the cleaning of a ?rst residue from a deposition 
2O chamber, comprising the following steps: 

a) introducing a reactive species into the deposition 
chamber to a degree su?icient to form a gas and a ?lm 
in the deposition chamber, said gas and said ?lm 
containing carbon formerly found in ?rst said residue; 

b) removing said gas from the deposition chamber; 
c) exciting a plasma in the deposition chamber to form a 

second residue containing carbon; and 
d) removing the second residue from the deposition 

chamber. 


